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COMPOSITION AND USE 

This invention relates to a new composition, and the use 
of such a composition to inhibit the corrosion of metals, 
especial ly when incorporated into oils and greases, and thus 
to a process which comprises treating least part of the 
surface of a metal with the composition, a metal coated with 
the composition, and a lubricant composition comprising the 
composition and an oil or a grease. 

In our published European Patent Application No 247728 
there is disclosed a composition comprising, an optionally 
substituted hydroxyoxime and an anhydride containing a long 
alkyl chain. The composition may be incorporated into an oil 
for the protection of metal surfaces against corrosion, and 
under most conditions, the composition provides extremely good 
protection of the metal surface against corrosion. However, 
when moisture is present the efficacy of the composition can 
be severely impaired, and the anti-corrosive properties 
imparted to the metal surface can be unacceptable. 

The composition disclosed in EP 247728 can also be 
incorporated in to greases for the lubrication of metal 
surfaces which are in sliding or frictional contact. In most 
instances such grease formulations provide excellent antiwear 
characteristics on those metal surfaces. However^. in the 
presence of moisture, the grease has been found to destructure 
under certain circumstances and the lubricating characteristic 
of the grease is lost thus resulting in greater wear and/or 
corrosion of "the metal surfaces. 

We have now found that improved corrosion inhibition and 
greater resistance to moisture can be obtained using a mixture 
of a hydroxyoxime compound together with the reaction product 
of a substituted cyclic anhydride and an organic moiety 
containing amino and/or hydroxy I groups. 
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That such compositions have been found effective is 



surprising, since in most cases the individual components of 
the composition have been found to exhibit little, if any, 
ant i -corros i on properties, when incorporated into to an oil 
and applied to a metal surface. 

According to the present invention, there is provided a 
compos i t i on compr i s i ng 

a) a sur face— act i ve anhydride derivative of the general 



wher e i n 

X represents a saturated or unsaturated hydrocarbon 
group containing from 8 to 500 carbon atoms; 
Y represents a succinic anhydride residue or an aromatic 
anhydride residue carried terminally on the group X; 
each Z independently represents an organic group 
carrying an oxygen, sulphur or nitrogen atom through 
wh i ch it is I i nked to Y; 
m is 1 or 2 ; and 



The group X is preferably a saturated or unsaturated 



aliphatic hydrocarbon chain which has a molecular weight of 
from about 100 to about 8000 and especially from about 100 to 
about 2000. Thus, the group X preferably contains at least 8 
carbon atoms and up to about 150 carbon atoms and can be 
linear or branched. 



Examples of such groups are nony I , decy I , deceny I , 



dodecy I , dodeceny I , hexadecy I , octadecyl, octadeceny I and long 
alky! chains such as those obtained for example by the 
polymerisation or copo I ymer i sat i on of mono-olef ins containing 
from 1 to 6 carbon atoms, for example, ethylene, propylene, 
but-1— ene, but-2-ene or isobutylene. 



f ormu I a I 



X-Y-(Z)* 



( I ) 



b) 



a hydr oxyox i me . 
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Preferred groups X are those derived from the 
polymerisation of isobutylene. These polymers can be made by 
standard methods and are commonly referred to as alk(en)y I 
po I ymer s . 

Such polymers have a terminal double bond that can be 
reacted with ma I e i c anhydride to form alk(en)yl substituted 
succinic anhydride derivatives by reaction in the presence of 
a standard condensation catalyst for example a halogen such as 
bromine, to form a compound of formula II 




0 0 0 



and such compounds are those which are used in the 
compositions of EP 247728. 

The alk(en)y I substituted succinic anhydrides of formula 
II are commercially readily available and can be used in the 
form in which they are available without further purification. 
Pol y i sobuty I ene succinic anhydride is commonly referred to as 
PIBSA. 

A preferred compound of formula II, is a 

poly( i sobuteny I )succinic anhydride and particularly one with a 
number average molecular weight of up to 5000. 

When the group Y is an aromatic anhydride residue, it is 
preferably derived from phtha I i c anhydride, and especially 
phthalic anhydride wherein the group X is attached in the 
4-position relative to the anhydride group. It is preferred, 
however, that the group Y is a succinic anhydride residue 
derivable from the succinic anhydride group 
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shown in formula II. 

When Y is such a group it is preferably a- dt- or 
trivalent group of the formula 

- CH - CH 2 or - CH - CH 2 or - CH - CH 2 

CO CO CO CO CO CO 



OK OH 
linking the group X to one or two groups Z. 

The group 2 in the compound of formula <I> is preferably 
the residue of an organic compound containing at least one 
amino or hydroxy I or thiol group and containing up to 20 
carbons, more preferably up to 12 carbon atoms and especially 
up to 6 carbon atoms. The group Z is preferably an optionally 
substituted alkyl group, which may be linear or branched, but 
is preferably linear and preferably carries up to a total of 6 
amino and/or hydroxy I groups, more preferably from 2 to 4 
amino and/or. hydroxy I groups, and especially 2 or 3 amino 
and/or hydroxy I groups. Where the group Z is linked to Y 
through nitrogen amino this is preferably the nitrogen atom of 
an amino group which may be primary or secondary but is 
preferably a primary amino group. It is especially preferred 
that the organic group contains both an amino group and a 
hydroxyl group through either of which it may be joined to Y. 
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15 



20 



The group 2 may contain other groups in addition to the 
amino and/or hydroxy I and/or thiol groups such as carboxylic 
ac i d groups . 

The group Z is preferably derived from an alcohol or a 
polyol, for example it may be derived from ethylene glycol, 
propylene glycol t glycerol , tr i me thy I o I propane , penta- 
erythritol or sorbitol. 

The group Z may be derived from an amine or polyamine 
for example ethyienedi am ine, t r i me thy I enedi am ine f 

hexamet hy fened I ami ne , t etra et try I en e pent ami ne, d i me thy t am i no- 
propylamine or d i e t hy I am i no- propylamine. 

However, the group Z is preferably derived from an 
organic compound containing both amino and hydroxy I groups 
such as monoethanolami ne, d i e t hano I am i ne , d i pr opano I am ine, 
tr i s ( hydr oxymet hy I ) am i nome thane or d i me thy I am i noethano I . The 
group Z may also be derived from an organic compound 
containing other groups such as a carboxylic acid group in 
addition to the amino and/or hydroxy I group, for example 
glycine or glycol 1 ic acid. 

In practice the compounds of formula (I) are obtained as 
a mixture of isomers. 

For example, those derived from po I y i sobu t y I ene and 
maleic anhydride have the following major components:— 



25 



30 



CH, 



CH , 



CH(C00H)-CH,-C0-Z 



or 



35 
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CH. 



C - CH 2 -C0-Z I I I 



CH, 



CO 



OH 



where i n 

10 n has an apfroximete va I ue of 4rom 2 to V00 such that the 

compound has a molecular weight from about 200 to 5000 and 
Z is as hereinbefore defined and is linked to the CO group 
through an oxygen nitrogen or sulphur atom. 

The compounds of formula (I) are readily prepared by 

15 reacting the appropriate alk(en)yl succinic anhydride with the 

appropriate organic amino or alcohol compound at a temperature 
of from 70 to 150 # C in an inert solvent or diluent, for 
example, xylene. Reaction is continued until a substantially 
constant acid value is achieved. 

20 Preferably, the reagents are used in 

equimolar proportions based on the anhydride 
hydroxy I and/or amino groups. 



substant i a I I y 
r i ng and the 



Thus they produce a half derivative of the succinic 
25 group having a free carboxy I i c acid group obtained by the 

opening of the anhydride ring, as shown in formulae III and 
IV. 

Excess amounts of the organic moiety represented by 2 
may be used to react with the alk<en)yl anhydride such that 
30 the surface active anhydride derivative of general formula I 

contains no free carboxyl ic acid groups. % 

However, it is preferred that the compound of general 
formula I contains one free carboxyl ic acid group, and it is • 
especially preferred that n is 1. 



35 
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The preferred anhydrides are succinic anhydrides where 
the group X is an isobuty I ene polymer of molecular weight from 
about 100 to 8000 , and especially from 600 to 6000 and more 
especially from 800 to 1 200 . 

A preferred example of the compounds of general formula 
I is the reaction product of po I y i sobu t eny I succinic anhydride 
having a molecular weight of approximately 1100 and 
ethano I am i ne . 

The hydroxyoxime which is component (b) of the 
composition in_ accordance with the present invention is 
preferably an aromatic hydroxyoxime of the formula 



N-OH 




wherein A is an aromatic system, especially a benzene ring; 
and R 1 is a hydrogen atom or a substituted or unsubst i tuted 
hydrocarbon group. The hydroxyoxime is more preferably a 
hydroxy monooxime of the formula V or hydroxy bLsoxime of 
formu I a 



OH OH 




wher in R 1 is as hereinbefore defined; and 

R2 is a substituted or unsubst i tuted Cs - 2 2 hydrocarbon group. 
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The group R 1 is preferably hydrogen but may be an alkyl, 
aryl or benzyl group, which may be substituted. When R« is 
aryl, it is preferably phenyl, and when R« is alkyl, it is 
preferably C,- 4 alkyl, for example methyl. 

In the bis-oxime compound of formula VI, the second 
oxime group is. preferably in the 6-pos i t i on (ie ortho to the 
hydroxy! group) and especially preferred compounds of this 
type are the 2 . 6-b i s < ox i m i nomet hy I >-4-a I ky I pheno I s . 

The group R* is preferably a Cs-n alkyl group which may 
be linear or branched and may be saturated or unsaturated, but 
is preferably saturated. The group R* is preferably in the 
para position with respect to the phenolic hydroxy I group when 
the compound is a 2-hydroxy-5-a I ky I benza I dox i me or 
2-hydroxy-5-alkylbenzoketoxime. Examples of the group R* 

15 include decy I . decenyl, dodecy I , dodeceny I . hexadecyl, 

octadecenyl and especially nony I . Specific examples of the 
hydroxyoxime compounds are 2-hydroxy-5-nony I benza I dox i me , 

2-hydroxy-5-dodecylbenzaldoxime and 2-hydr oxy-5-nony I aceto- 
phenoneox i me . 

20 The wei 9h* ratio of the surface active anhydride 

derivative of general formula I to the hydroxyoxime may be 
between 99:1 to 1:99 but will generally be from 10:1 to 1:10, 
particularly from 5:1 to J :5 . However. the .preferred 

proportions will be dependent on the particular compounds 

25 present in the mixture. 

The compositions of the present invention provide 
improved corrosion inhibition in corrodible metals and certain 
of the compositions also provide improved anti-wear properties 
and/or improved anti-oxidation properties. 
30 ThuS ' aS a f "rther aspect of the present invention. 

there is provided a process which comprises treating at least 
part of the surface of a metal with a composition comprising 
<a> a surface active anhydride derivative of general formula 

I , and 
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(b) a hydroxyoxime, 
as hereinbefore defined. 

The process of the present invention is especially 
suitable for the corrosion inhibition of iron, zinc, copper, 
tin and aluminium and in particular mi Id steel and the zinc 
surface of galvanised steel. 

The metal may be treated directly with the composition. 

However it is generally preferred to apply the 
composition to the metal surface in t+re form of a so I u t ion i*v 
a suitable organic I i qu i d or as an aqueous emulsion or 
dispersion of the composition or as an aqueous emulsion of a 
solution of the composition in an organic liquid. 

The compos i t i on may be used to provide a protect i ve 
coating in its own right, or as a metal pr e-t r ea tment before 
the application of a surface coating, or may be incorporated 
into a surface coating composition, or may be employed as an 
additive to refined petroleum products such as lubricating 
oils, turbine oils, fuel oils, gasoho I s and greases. 
20 Any suitable organic liquid may be used as a solvent for 

the composition, such as aliphatic and aromatic hydrocarbons, 
and their halogenated derivatives, ethers and ketones. 
Especially preferred solvents are those having good, wetting 
and drying properties and include for example benzene, 
25 toluene, xylene, kerosene, white spirit, chloroform, and 

1 , 1 , 1— trichloroethane. 

Aqueous emulsions of the composition may be formed in 
conventional manner using conventional dispersants and 
surfactants, including non-ionic dispersants. 
30 It may be convenient to treat the metal with an aqueous 

# emulsion of the composition, particularly if the anhydride 

present in the composition is a liquid which can be formed 
directly into an emulsion. 

35 
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The process of the present invention may provide 
corrosion inhibition either without the application of a 
further surface coating or as a pr e-tr eatment before the 
application of a further surface coating. Thus, the treatment 

5 may be used for example as a temporary protection of a metal , 

for example while the metal is being transferred from one site 
to another and the protective coating subsequently removed 
before or during further processing. 

Alternatively, the composition may be formulated in a 

m surface coating composition, for example a pa-frrt <prfmer > such 

as air-drying, o i I -mod i f i ed system or a system including a 
chlorinated rubber, lacquer, resin or other protective 
coat i ng . 

The surface coating may be a solvent-based composition, 

15 for example a eel I u I ose/so I vent based primer paint such as 

those used for car "touch up" paints. 

The components of the composition are soluble in 
solvents generally used for such primers (for example 
nitrocellulose) and may be incorporated directly. The 

20 composition may also be used as an emulsion in aqueous 

emulsion surface coating systems, for example primers or 
protective coatings based on polymer latices such as for 
example acrylic and styr ene/acry I i c latices and vinyL aery I ic 
cc-polymer latices including acrylate modified vinyl chloride 

25 vinyl i dene chloride copolymer latices. 

The composition may also for example be incorporated in 
temporary a I ka I • -r emovab I e protective coatings (whether 
solvent-based or emulsion based) of the addition polymer type 
in which the polymer contains carboxy I groups. 

30 The composition or the solution or emulsion thereof may 

be applied to the metal in conventional manner, for example by « 
dipping, spraying or brushing. The temperature of the 

application may be from 0 to 50*C. 



35 
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Typically, solutions of the composition may contain from 
0.1 to 20% by weight of the mixture of the anhydride 
derivative and the hydroxyoxime, whilst emulsions preferably 
contain from 0.1 to 5% by. weight of the mixture of anhydride 
derivative and hydroxyoxime. 

The presence of from 0.1 to 2% by weight of the mixture 
of anhydride derivative and hydroxyoxime in a surface coating 
emulsion formulation is generally sufficient to provide 
improved corrosion inhibition. 

if the compos i t ion conta t ns mater ials in addition to tke 
anhydride derivative and the hydroxyoxime, the amount of the 
composition which is used should be sufficient to provide the 
mixture of the anhydride derivative and the hydroxyoxime in 
the proportions as set out herein. 

The metal to be treated may be brightly po I ished and/or 
freshly cleaned, but it is an advantageous feature of the 
process of the present invention -that effective corrosion 
inhibition may be obtained even on a lightly rusted surface. 
Indeed we have found that better results are in general 
achieved when a surf s is treated in an "as received" 
condition than when that same surface is freshly cleaned or 
brightly po I ished. 

The present composition has been found to give, greatly 
improved protection of metal surface against wear and 
corrosion in tank oil systems and greases which are subject to 
contact with water. 

Thus, according to a further aspect of the present 
invention there is provided a lubricant composition comprising 

a) a surface active anhydride derivative of the formula I 

X-Y-CZ)* <1> 

wherein X f Y, Z and m are as hereinbefore defined; 

b) a hydroxyoxime; and 

c) an oi I or a grease; 
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The oi 1 is preferably a mineral oi I or a synthetic oi I 
such as a polyalkylene glycol, a po I ya I pha olefin, an ester 

t 

and in particular a phthalate, a per f I uoroa I ky I ether or a 
s i I i cone . 

3 The greases are preferably mineral or synthetic oils 

wh i ch have been t h ickened by the addition of gelling agents. 

Typical ly , the mineral oil is a hydrocarbon oi I , and the 
synthetic oil may be for example a synthetic hydrocarbon oil, 
a diester such as d i < 2-e t hy I hexy I > sebaca te , a per f I uoroa I ky I 

^ ether or a sTTTcone oit. 

Many greases are obtained using soaps as the gel I i ng 
agent, especially lithium soaps. However, non-soap gelling 
agents can produce a grease having improved properties, 
especially the clarity to remain effective at higher use 

15 temperatures. Examples of non— soap gel I i ng agents present in 

such greases are clays, carbon black, si I i ca and polyurea al I 
of which are preferably incorporated into the oi I as finely 
divided solid materials. 

Finely divided clay particles, for example clays of the 

20 bentonite or hector ite types can be used as non-soap gelling 

agents to obtain a grease from a mineral oil. Preferably, the 
clay particles are surface-coated with an organic material 
such as a quaternary ammonium compound. 

Where the grease is based on a silicone oil, the 

25 non-soap gelling agent is preferably silica, and especially 

fused silica having an average particle size less than one 
m i cron . 

The lubricant composition preferably contains from 0.1 
to 30% by weight of the hydroxyoxime relative to the total 
30 volume thereof and more preferably from 0.1 to 5%. 

In addition to the hydroxyoxime and anhydride * 
derivative, the lubricant composition may include various 
other ingredients commonly incorporated into such compositions * 
such as oxidation inhibitors, and extreme pressure additives. 
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The lubricant composition may be prepared using any of 
the techniques which are effective for incorporating additives 
into oi I or grease media. 

For example a grease composition may be formed by 
5 stirring together the thickened grease with a composition 

containing the anhydr ide derivative and the hydroxyox i me . 

As an alternative, the composition of the anhydride 
derivative and the hydroxyoxime may be incorporated into an 
oil which is subsequently thickened to form a grease. 
■ Th e I ubr f can t; compos t ^t f on t n wh t ch com p on en t <<:> is a 

grease may be used in any application for which a grease is 
known, and in particular can be used in general automotive 
applications and also in bearings including high performance 
bear i ngs . 

15 We have found that when subjected to an anti-rust test 

the present lubricant composition shown improved resistance to 
corrosion and dest r uct ur i ng compared to a grease containing 
the composition disclosed in EP 247728. 

A bearing containing, a lubricant composition in 

20 accordance with the present invention is a further feature of 

the present invention. 

The compositions of the invention may also include other 
materials, particularly materials which also provide corrosion 
inhibiting properties. Such corrosion inhibiting materials 

25 include, for example, petroleum sulphonates, aryl sulphonates 

and the metal salts thereof* 

The other materials may be present in the composition in 
a substantial proportion of up to several times, for example 
up to ten times, by weight of the composition of the anhydride 

30 and the hydroxyoxime. 
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In general no particular advantage is achieved by using 
a large excess of the other materials and preferably the 
proportion of the other materials do not exceed twice the 
weight of the composition and conveniently the other materials 
are present in essentially an equal proportion by weight 
relative to the weight of the composition. 

Various aspects of the present invention are set out in 
more detail hereafter in the following illustrative examples 
in which all parts and percentages are by weight unless 
otherwise stated . 



Examp I e 1 

Samples of a solvent-neutral mineral oil, containing 
0.1% corrosion inhibitor and a sample of the sample oil 
15 containing no additive were subjected to an oil/water 

corrosion test based on ASTMD 665B modified as set out 
hereafter . 

The test involves stirring a mixture of the oil 
(300 ml.) and synthetic sea water (30 ml.) for 24 hours at 
20 1000 rpm and at a temperature of 60*C containing a completely 

immersed and previously weighed cylindrical steel specimen. 

The metal specimen is then removed, cleaned, re— weighed 
to determine weight loss (if any) and examined for evidence of 
cor ros i on . 

25 The results obtained are set out in Table One. 



30 
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TABLE ONE 



1 Examp 1 e or 


1 Add i t i ve 1 


Wt. loss 


1 V i sua 1 


1 Comp Ex 


1 (a.) 1 


( mg ) 


1 Appearance 


1 1 


1 10.05X BAO + 1 








1 0.05% PMEAI 1 


0.2 


1 Rust free 


1 • A 


1 0 . 1 X BAO 1 


1 13 


1 Cor-oded 


[ & 


4 XX FMEA I 


<SO 


i Corroded 


1 C 


! Nil 1 


106 


1 Corroded 



Notes to Table One 

(a) BAO is 2 — hydroxy— 5 — nony I benza I dox i me 

PMEA is a reaction product of po I y i sobu teny I succ i n i c 
anhydride of approx i mate 'mo I ecu I ar weight 1100 and 
monoethano I am ine. 

Examp I e 2 

Samples of a lithium complex grease containing 2% 
corrosion inhibitor and also a sample of the same grease 
containing no additive were subjected to a modified ASTM D 1 83 1 
(Roll Stability of lubricating grease) test as described 
hereinafter. 

A sample of I i thium complex grease (90 parts) containing 
2% corrosion inhibitor and distilled water (10 parts) were 
placed in a test cylinder. 

The grease was distributed evenly over the inside wall 
of the cylinder, a weighted roll was placed in the cylinder 
and the cap tightened. The cylinder was then rolled at 
165 + 15 rpm for two hours after which the grease removed and 
subjected to the cone penetration test for lubricating 
greases . 
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This was carried out using one— ha i f scale cone equipment 
and the procedure of ASTM D1403. The cone penetrations were 
carried out on samples of grease which had been brought to 
25*C and subjected to sixty double strokes in a grease worker 
in the manner described in ASTM D 1 403 . Using the standard 
formula as set out in ASTM D1403, the measurements made were 
transformed to give the work penetration of the cone for full 
scale cone equipment. 

The results obtained are set out in Table Two. 

TABLE TWO 



15 


1 Examp 1 e or 
1 Comp . Ex 


1 Add i t i ve 
1 (a) 


1 Worked 

1 Pene t r at i on 

1 (b) 




1 2 


1 1.5% BAO + 








1 0.5% PMEA 


1 311 




1 D 


1 1.5% BAO + 




20 




1 0.5% TPSA 


1 destructured 




1 E 


1 Ni I 


1 300 



25 



30 



Notes to Table Two 

(a> BAO is 2-hydroxy-5-nony I benza I dox i me 

PMEA is a reaction product of po I y i sobuteny I succ i n i c 

anhydride of approximate molecular weight 1100 and 

monoe t ha no I am i ne 
TPSA is tet rapropeny I succ i n i c anhydride. 



<b> 



measured in tenths of a millimetre, 



35 



WO 94/03564 



PCT/GB93/01473 



-17- 

CLAIMS 

1. A composition comprising 

a) a surface-active anhydride derivative of the general 
f ormu I a I 

X-Y-CZ>„ I 

where t n 

X represents a saturated or unsaturated hydrocarbon 
chain containing from 8 to 500 carbon atoms; 
Y represents a succinic anhydride residue or an aromatic 
anhydride residue carried terminally on the group X; 
each Z independently represents an organic group 

carrying an oxygen, sulphur or nitrogen atom through 
which it is linked to Y; and 
m is 1 or 2, and 

b) a hydroxyoxime 

2. A composition as claimed in claim 1 wherein m is !, and 
Y represents a succinic anhydride residue. 

3. A composition as claimed in claim I wherein the 
anhydride derivative is one in which X is nony I , decy I , 
decenyl, dodecy I , dodeceny I , hexadecy I t octadecy I or 
octadeceny I r or in which X is derived from an isobutylene 
polymer made from but-1-ene, but-2-ene or isobutene and having 
a molecular weight from about 800 to 2000. 

4. A composition as claimed in claim 1 wherein the group I 
is derived from ethylene glycol, propylene glycol, glycerol, 
tr i me thy I o I propane , pentaerythr i to I , sorbitol, ethyl ene- 
d i am ine, tr i me thy I ened i am ine, hexamethy I ened i am ine, 
tetraethyl enepentam ine, d i me thy I am i nop ropy I am ine, 
d i ethy I ami nop ropy I ami ne , e t ha no I am i ne , d i e t hano I am i ne , 
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dipropanol am i ne , tris( hy droxymet hy l)aminoethane or di me thy I - 
am i noet hano I . 



10 



5. A composition as .claimed in claim 1 wherein the 

anhydride derivative is a complex mixture of isomers having as 
major components 



CH, 



or 



CH 3 



CM, 



CH(C0OH)-CH 2 -CO-Z or 



15 



20 



25 



CH, 



CH(C0-Z)-CH 2 -CO0H 



CH, 

where i n 

n has an approximate value of from 2 to 100 such that the 
compound has a molecular weight from about 200 to 5000; and 
Z is a straight or branched alkyl group carrying hydroxy 1 r 
amino and/or carboxy I i c acid subst i tuents , the alkyl group 
being bonded to the CO group through the residue of a 
hydroxyl or amino group. 



30 



6. A composition as claimed in claim 1 which contains a 

hydroxyoxime of general formula 
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where i n 

A is an aromatic system; and 

R 1 is a hydrogen atom or a substituted or unsubs t i t u t ed 
hydrocarbon group. 

7 - A composition as claimed in claim 6 wherein the 

hydroxyoxime is 2-hy dr oxy-5-nony I benza I dox i me or 

2-hydroxy-5-nony I ace top he none ox i me . 

8. A process which comprises treating at least part of the 

surface of a metal with a composition as claimed in any one of 
c I a i ms 1 to 7. 

°« A metal at least part of one surface of which has been 

coated with a composition as claimed in any one of claims 1 to 
7. 

10. A lubricant composition comprising 

a> a surface-active anhydride derivative of the general 

formula I 
X-Y-(Z) m I 
wher e i n 

X represents a saturated or unsaturated hy-dr ocar bon 
chain containing from 8 to 500 carbon atoms; 
Y represents a succinic anhydride residue or an aromatic 
anhydride residue carried terminally on the group X; 
each Z independently represents an organic group 

carrying an oxygen, sulphur or nitrogen atom through 
which it is linked to Y; and 
mis 1 or 2 . 

b) a hydroxyoxime; and 

c) an oi I or a grease 
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